operationally by a Dedicated Implementation Structure (DIS), based in Brussels (Simons and Featherstone, 2005 ; http:// erc.europa.eu/pdf/ERC_Annual_Report. pdf). The ScC is responsible for determining strategy and specifying schemes for the granting of research funds and has put in place the ERC peer-review evaluation structure. The current ERC leadership is comprised of Fotis Kafatos from the life sciences, who is the ScC Chair and ERC President, and Helga Nowotny from the social sciences/humanities and Daniel Estève from the physical/engineering sciences, who are the ScC ViceChairs/ERC Vice-Presidents.
The second pillar of the ERC, the DIS, is responsible for supporting the peerreview process, implementing ERC strategy as set by the ScC, and executing all financial operations. The DIS is currently being transformed from a Directorate of the European Commission (EC) into an ERC Executive Agency (ERCEA), which will become fully operational in mid-2009. (Executive agencies are legal entities, established by the EC and entrusted with certain tasks relating to the management of one or more EC programs; http:// europa.eu.int/eur-lex/pri/en/oj/dat/2003/ l_011/l_01120030116en00010008.pdf.)
The development of the ERC has not been a simple matter (Heldin, 2008; Winnacker, 2008) . To couple the two pillars and create an integrated institution, two mechanisms were put in place: (1) The post of Secretary General (currently held by Ernst-Ludwig Winnacker), selected by the ScC and located in Brussels, with the goal of interacting closely with the DIS (and in the future the ERCEA); (2) the Board consisting of the three ScC Chairs, the Director of DIS/ERCEA, and the Secretary General. There is also a five-member ERCEA Steering Committee, chaired by the EC's Director-General for Research (José Manuel Silva Rodríguez) and including a distinguished external scientist, a ScC member, and two senior EC officers.
The ERC budget is guaranteed at €7.51 billion for 2007-2013, the duration of the EC's 7 th Framework Programme. It provided €300 million in 2007 and will increase by ~€250 million each year, reaching just under €1.8 billion for 2013. The ERC budget is supported by the EC and is supplemented by contributions from states associated with, but not currently members of, the EU (the so-called associated countries). Together, the 27 EU member states and the 12 associated countries comprise the European Research Area (ERA) (http://ec.europa.eu/research/ era/index_en.html). (Here, we use ERA as a synonym for Europe.)
Frontier Research Based on Excellence
The first founding principle of the ERC is that research grant applications should be judged using the sole criterion of peer-reviewed excellence, independent of political, geographic, or economic considerations (Winnacker, 2008 The ERC Starting Grants (StG)-up to €2 million for 5 years-target highly promising applicants 3-8 years after completion of their doctorate, with allowance for time spent on parental leave and national service, who are establishing or consolidating their scientific independence. The ERC Advanced Grants (AdG)-up to €3.5 million for 5 years-target advanced independent PIs with significant research achievements in the last 10 years (publications in major scientific journals, patents, prizes, etc.) (http://erc.europa.eu/ pdf/ERC_Guide_for_ Applicants.pdf). StG grantees are required to spend the majority of their time on the ERC funded project, whereas AdG grantees must spend 30% of their total effort on the project and at least 50% of their time in Europe.
Pan-European Peer Review
For the purposes of peer review, the ERC divided the full range of scientific disciplines into three major domains, with budgets allotted to each based on the weighted average distribution of national funding in scientifically strong countries worldwide: 34% for life sciences, 14% for social sciences/humanities, and 39% for physical/engineering sciences. The ScC strongly encourages interdisciplinary proposals, for which a notional 13% of the budget is reserved, if sufficient topquality proposals are submitted. Within each domain, the funds are allotted to panels based on their share of submitted proposals, with 25 panels for all three domains, each panel typically consisting of 12 eminent scientists. A single set of StG panels was created, along with two sets of AdG panels (enabling AdG panel members to apply for a grant on alternate years when they are not on the panel). There are ~900 panelists, together with 1000 external referees, forming the backbone of the ERC evaluation structure.
The First Calls for Funding
The ERC took a radical decision to dedicate its entire 1 st -year budget (€300 million in 2007) to young scientists (StG-1). An avalanche of 9167 proposals was submitted, validating the notion that there is a great unmet demand for an ambitious young investigator recruitment program in Europe (Van Dyck, 2004) . The panels selected the 559 most promising applications, invited their applicants to submit a full proposal, and interviewed them individually in Brussels. Eventually, the top 299 carefully ranked StG candidates were selected for funding (overall success rate was 3.2%). Many others were deemed excellent but placed on reserve lists due to insufficient ERC funds. However, the national research councils or ministries of France, Switzerland, Italy, Sweden, Cyprus, Austria, and Flanders (Belgium) volunteered additional money to recruit and fund the top runners-up. This collaboration demonstrated the value of synergy between the pan-European funding agency and the national research funding agencies and also highlighted the role of the ERC in setting transnational standards of excellence.
In 2008, the first Advanced Grants (AdG-1) call for funding received 2167 applications of which 275 have been successful (success rate 12.7%). Again, many other excellent proposals could not be supported due to insufficient funds. As its annual budget increases stepwise, the ERC expects to support more investigators. In July and November 2008, the second calls for StG-2 and AdG-2 applicants were launched with the goal of distributing to grantees €296 million and €490 million, respectively. The StG-2 call Grantees remaining in their country of nationality are termed retained citizens (orange). Grantees already in a host European country that is not their own are termed retained European non-citizens (blue) or retained non-Europeans (green). Incoming grantees of all nationalities are termed relocators (pink). Source: ERC/DIS. FR, France; DE, Germany; NL, the Netherlands; IT, Italy; CH, Switzerland; ES, Spain; IL, Israel; SE, Sweden; BE, Belgium; FI, Finland; AT, Austria; HU, Hungary; EL, Greece; DK, Denmark; PT, Portugal; CY, Cyprus; NO, Norway; CZ, Czech Republic; IE, Ireland; BG, Bulgaria; PL, Poland; TR, Turkey; IS, Iceland.
is now closed, having received some 2500 applications. This reduced demand was anticipated, and indeed facilitated, by the ERC's efforts to lower the submissions to a more manageable level by narrowing the time-window of eligibility by 2 years and by encouraging researchers to exercise greater self-evaluation in deciding when and whether to apply. We expect the number of applications to decrease gradually but the success rate to stabilize as the annual budgets increase and the research community becomes better informed.
Of course, many researchers do not meet the current ERC criteria, either because of their academic age (for the StG) or because they have not yet demonstrated or maintained the excellence required for AdG grants. Thankfully, the ERC is not the only funding scheme in Europe: the ERC budget amounts to ~14% of the EC's research and development (R&D) budget and less than 0.5% of total R&D spending in Europe. Other EC research activities include funding fellowships, collaborative grants, and infrastructure projects. Of great importance are the national and regional funding agencies, industry, and local institutions, which collectively spend 20-fold more than the EC on R&D (Simons and Featherstone, 2005) . European governments and industry should note the emphasis that the new United States administration is placing on education, research, and technology. Now is the time to build up Europe's scientific capacity and infrastructure. The current average of 1.84% of GDP invested in R&D across the EU falls short of the 3% Lisbon target and is uneven across the different countries of Europe.
Early Results and Analysis
The ERC grants are addressed to individual researchers, but over time, they will also collectively illuminate the performance of individual countries, regions, and institutions. These are early days, but the geographical distribution of institutions hosting ERC grantees already shows wide dispersion across Europe. To date, more than 150 institutions in 24 countries have attracted ERC grantees representing 27 European and 7 other nationalities (Figures 1 and 2 ; Table S1 available online). Some regions/countries have clearly been more successful. The number of grants from the first two calls (574) is large enough for a first analysis of these results (Figure 1 ). Twenty-four European countries were able to host successful candidates, primarily retaining many of their own nationals and to some extent retaining other European and non-European nationals or attracting researchers from outside Europe. For example, of the grantees who remained in the UK upon receiving ERC funding, 65 are UK nationals, 37 are other European (non-UK) nationals, and 10 are non-Europeans; there are also 4 grantees who relocated to the UK from elsewhere (Figure 1) . Given its size, Switzerland is very successful in retaining non-citizen scientists, scoring second only to the UK in absolute numbers. France, the Netherlands, Spain (especially Catalonia), and Germany are also successful in this respect, followed by Sweden, Finland, and Austria. Israelihosted and Swiss-hosted applicants have the highest success rates for receiving StG and AdG funding, respectively ( Figures S1 and S2) . Thirty-two percent of Italian nationals and 45% of German nationals are hosted in another European country. Belgium, Finland, Austria, Hungary, Greece, and Denmark are all medium-sized countries that retained or recruited excellent scientists.
A first conclusion is that the grant distribution reflects the reality of unevenly distributed national R&D investments across Europe. The number of ERC grants to institutions in (or nationals of) a country scales with the absolute size of the country's R&D budget (see Figure 3 for scaling of ERC grants to host institutes). The correlation coefficient R 2 is 0.65 and increases to R 2 = 0.80 for grants to nationals versus R&D budgets ( Figure S3) . Notably, countries (UK, Switzerland, France, Germany, the Netherlands, Spain, Israel) or regions (Catalonia and Flanders) that systematically invest generously in their own R&D systems benefit by creating research environments that breed and attract excellent investigators.
We reduced statistical error by clustering these data in groups of countries, whereupon R&D investment clearly emerged as a strong predictor of success. Thus, the EU12 (most recent EU member states) collectively invest 2.4% of EU27 funds in R&D and receive 4% of the ERC grants hosted by EU27 countries. Conversely, the EU15 (oldest EU member states) collectively invest 97.6% of EU27 funds in R&D and reap 96% of ERC grants at EU27 host institutions. Countries investing inadequately are less attractive to foreign recruitment or even repatriation of their nationals (e.g., Greece, Poland, and Turkey all invest ~0.6% of their GDP in R&D and have large fractions of their nationals hosted in other European countries; see also the low R&D intensity clusters, <1% and 1%-1.5%, in Table S1 ).
The proportionality depicted in Figure  3 is a quantitative confirmation that talent needs nurturing to flourish. This requires a sustained financial commitment for building the scientific capacity of a country (or region or institution). For countries that currently lag, the best path forward is investment in R&D of, for example, EU structural funds or the country's own resources. It is very encouraging that according to a recent analysis (Gilbert, 2009 ; http://tinyurl.com/d48sgj), a majority of EU member states (17) have increased their R&D intensity (research spending as % of GDP), most notably in the eastern and central part of the continent as well as the Iberian peninsula, Ireland, Italy, and Cyprus. However, 10 other EU countries have reduced their R&D intensity. Of course, how the research funds are spent also matters (May, 2004) , but so does the total level of investment. The overall EU R&D intensity remains low at 1.84%, which is higher than China (1.42%) but lower than Japan (3.39%), Korea (3.23%), and the USA (2.61%).
The evidence that substantial national investment is necessary for international success raises important challenges for Europe (May, 2004) . The ERC will not deviate from the founding principle of supporting research excellence but is considering an incentive of adding reasonable installation or infrastructure grants for ERC grantees hosted in European countries with lower scientific capacities. Clearly, a broader partnership is needed at a pan-European level, engaging governments, national funding councils, industry, and local institutions, as well as the ERC, to accelerate a level playing field across Europe. What about gender? The gender distribution of current StG and AdG grantees broadly reflects the demographics of professorships in Europe, where ~30% of assistant/associate professors and 15% of full (Grade A) professors are women (http://ec.europa.eu/research/science-society/women/wssi/publications_ en.html). These percentages are generally even lower in top universities (http://www. aps.org/programs/women/workshops/ gender-equity/upload/genderequity.pdf). In 2007, the female share of ERC grant submissions and awards was 30% and 26.7%, respectively, for StG and 14.1% and 11.6%, respectively, for AdG. In both competitions, award rates lag submission rates by ~1.3 standard deviations, possibly suggesting some element of bias. With a total of 574 awards to date, a strictly random selection process, repeated many times, would have resulted on average in 9 more StG and 7 more AdG female grantees, beyond the 80 and 32 who were actually funded, respectively.
All three research domains in the AdG call (especially the physical sciences/ engineering domain) showed higher success rates for male than for female applicants. These differences may reflect two features: the current scarcity of advanced women researchers in Europe and the fact that more than 23% of the ERC panelists are female scientists (as noted earlier, panelists cannot apply for an ERC grant during the year they are on the panel).
In the StG call, there were equal success rates for men and women in the physical sciences/engineering domain, higher rates for men in the life sciences, and higher rates for women in the social sciences/ humanities. Interestingly, women constituted 24% of all StG applicants passing the first evaluation stage and 26.7% of StG applicants that were ultimately successful. Thus, female researchers outperformed their male counterparts at the second evaluation stage that included interviews. This observation deserves further attention, suggesting a lack of bias against women by the panels.
The ERC continues to closely monitor the important question of gender equity. In addition, the ERC has alerted the evaluation panels to be open to applicants of both genders that have unconventional career tracks as these applicants can often bring a broader perspective to innovative research proposals. Importantly, the ScC has decided to increase the relative weight of the StG compared to the AdG budget. In addition to augmenting the overall numbers of StG investigators, this is likely to increase the overall success rate for women.
What about the mobility of grantees? Thus far, most non-European grantees (27 of 32) were already working in Europe (Figure 1) . Recruitment of non-European nationals has been modest to date (~5.5% for both StG and AdG funding calls) but is expected to increase significantly as the ERC becomes better known globally. Almost half of the non-European nationals recruited were US citizens, with Australians, Japanese, and Canadians each amounting to one-eighth (see Table S1 ). Recruitment from overseas into Europe of all nationalities has also been modest but twice as successful in the StG (4.3%) compared to the AdG (2.2%) grants category. The same is true for nationals of EU12 states, who received 6% of the StG grants and 3.6% of the AdG grants.
Preparing for the Future: Investing in the Young and Beyond The ERC is planning to increase substantially the investment for recruiting and retaining StG investigators in Europe while also continuing steady funding for the AdG scheme. Thus, by fully investing its annually increasing budgets, the ERC intends to create a two-pronged stimulus to promote excellent science in Europe. The first stimulus is providing confidence to outstanding established researchers that they can apply to the ERC whenever the time is right for them to pursue highly promising and innovative projects. The second is continuing to invite excellent young investigators to move to or remain in Europe for the critical period of their careers, when they are establishing or consolidating their independence. In short, during the current global economic disaster, the ERC is pursuing a long-term countercyclical strategy for research and innovation in Europe, a strategy that denies the short-term temptation to reduce research expenditure in times of crisis.
The Road Ahead
There are challenges and opportunities ahead. The reputation of the ERC, especially in Europe, has attracted numerous talented applicants for StG and AdG funding. Limited funding has so far not allowed the ERC to support all excellent proposals and hinders its development of additional granting schemes. Another challenge is the large disparity of infrastructure and scientific capacities across Europe, making it difficult for some countries and regions to compete effectively, when the R&D intensity varies 10-fold across the continent. Other challenges include the streamlining of ERC operations to enhance efficiency and simplicity of rules while maintaining transparency and accountability. Finally, the early experience of the ERC will be taken as the basis for revising and adapting its structure as necessary, keeping it safe from political and bureaucratic influences, which will be required for the ERC to continue to be a driving force for quality research within Europe (http:// erc.europa.eu/pdf/scc_reflections_era_ greenpaper_310807_erc_format_fck2_ en.pdf). The ERC Midterm Review, to be completed by the autumn of 2009, will be a decisive factor for addressing many of these challenges. Europe has long needed a pan-European Research Council. Now that the ERC is here, and the first signs from its operations are encouraging, we should do our best to keep it flying high.
